Pulmonary involvement in secondary syphilis is considered a rare occurrence; however, the number of cases has increased in the 2000s. This is likely due to the increased use of computed tomography scans and molecular diagnostic testing. We report a case of an HIV-positive man with pleural chest pain and bilateral subpleural nodules on chest computed tomography. His rapid plasma reagin and Treponema pallidum hemagglutination tests were positive, and the specimen of one of the pulmonary nodules obtained by transthoracic biopsy was positive for the polA gene of Treponema pallidum. Since clinical manifestations of syphilis are highly variable, clinicians should bear in mind that pleural chest pain with bilateral subpleural nodules can be caused by pulmonary syphilis.
Introduction
The rate of syphilis has been increasing in the 2000s, in particular among men who have sex with men, both in Japan and worldwide. 1 However, diagnosis is often challenging since clinical manifestations are highly variable. We report a case of an HIV-positive man who presented with epigastric pain and bilateral pulmonary nodules and was eventually diagnosed with pulmonary syphilis.
Case
A 62-year-old Japanese man was admitted to our hospital with epigastric pain that was exacerbated by inspiration over the prior week. One year before admission, he was diagnosed with HIV infection with amoebic enterocolitis and liver abscess. His CD4þ lymphocyte count was 230 cells/mm 3 . The HIV viral load was 4.3 Â 10 5 copies/mL. Syphilis and hepatitis B and C were negative serologically. T-spot was also negative. He received antiretroviral therapy with abacavir/lamivudine and dolutegravir.
On admission, no respiratory symptoms or rash were noted. White blood cell count was 10,800 cells/mm 3 and C-reactive protein was 8.5 mg/dL, respectively. His CD4þ lymphocyte count was 311 cells/mm 3 . The HIV viral load was detectable but unquantifiable (<20 copies/mL). Serum rapid plasma reagin (RPR) and Treponema pallidum hemagglutination (TPHA) results were 330.0 RU (normal range, <1.0) and 35.9 sample/cutoff ratio (positive, >10), respectively; accordingly, he was diagnosed with syphilis. He admitted he had oral sex three and five months before admission.
A computed tomography (CT) scan of the chest showed multiple nodular bibasilar subpleural nodules ( Figure 1) . A CT-guided transthoracic biopsy of the left basal nodule revealed a mixed inflammatory infiltrate consisting of neutrophils, lymphocytes, and fibrosis. Silver staining did not show evidence of spirochetes. Gram stain and acid-fast bacterial stain and cultures of the specimen did not show any organisms. A polymerase chain reaction (PCR) test of the biopsy sample for the Treponema-specific polA gene was positive, and the sequence was consistent with that of T. pallidum. We therefore diagnosed this patient with pulmonary syphilis. Initially, the patient was treated with ampicillin/sulbactam to cover common pathogens of community-acquired pneumonia as this was the initial working diagnosis; this was de-escalated to penicillin G (24 million units per day) after the RPR and TPHA results. Soon after the first dose of ampicillin/sulbactam, the patient developed a high fever and worsening of the chest pain; this was considered to be a JarischHerxheimer reaction. His epigastric pain disappeared three days after the start of therapy. The patient was discharged after 14 days of antibiotic therapy. A chest CT that was performed four months later showed a partial resolution of the bilateral subpleural nodules (Figure 2 ).
Discussion
Pulmonary involvement in secondary syphilis is thought to be rare. A literature review by David et al. 2 in 2006 reported only nine cases of pulmonary syphilis in 37 years ; however, 12 cases were reported in the subsequent eight years.
2-14 Although a worldwide increase in syphilis incidence was reported in the 2000s, it is still lower than the incidence observed from the 1970s to the 1990s; therefore, the increasing number of cases of pulmonary syphilis is likely not due to the relatively higher syphilis incidence reported recently.
The most likely reason for the greater frequency of diagnoses is the increased use of CT scans of the chest. Chest CT was performed in only two of the nine cases cited in the above-mentioned literature review, while it was performed in all cases reported after the review was published. Interestingly, multiple subpleural nodules were found in all of chest CT scans.
2-14 David et al. reported that no specific lesion could be identified in their literature review. However, recent case reports reveal that multiple subpleural nodules (typically located in the lower lobes) are considered one of the prominent features of pulmonary syphilis. They are frequently accompanied by chest (or sometimes epigastric) pain. 2, [7] [8] [9] [10] [11] [12] In the four published cases of pulmonary syphilis (including ours), PCR or immunohistochemistry of respiratory samples tested positive for syphilis. 2, 3, 14 Buffet et al. 15 suggested that both PCR and immunohistochemistry are reliable diagnostic tools for syphilis with comparably high levels of sensitivity and specificity.
Coleman et al. 16 proposed diagnostic criteria for pulmonary syphilis. One of these criteria is 'response of signs found by radiological examination to antisyphilis therapy'; however, recent case reports (including ours) suggest that it takes several months for the nodules to diminish. Other diseases, including lung cancer, can coexist with pulmonary syphilis; therefore, long-term follow-up of pulmonary syphilis patients by serial chest CT is warranted.
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